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STATE, KHARTOUM. ESP 211, 10 may 1955, 

sum® Taimiw o® maih hiie mrEwmsm. pp. 19 


as Developsateat . of the Ma in Bile for the Benefit of 
... ~~ and the Sudan * 

A. Introduction 

The Main Mile 

1* The object of this note is to discuss the future development 

of the Main Kile between Khartoum and Wadi Haifa. It is right sad 
proper that this development shall benefit both Egypt and the 
Sudan, but at the seme time it is only reasonable that those who 
live on the banks of the Main Kile shall suffer as little as possi- 
ble. Thu plans for development which are explained below have been 
drawn up in accordance with these principles. 

2 . It ;ta desirable that all development plans for the Main Kile 

should bo designed to serve as many useful purposes as possible. 
Moreover they must be co-ordinated so as to form integral parts of 
a Master Plan. This emphasis on the need for co-ordinated, multi- 
purpose development is in accordance with the best modern practice, 
®b exemplified (for instance) by the famous Tennessee Valley 
Authority. It is ©Iso essential that the Master Plan for the Main 
111© shall form © part of a greater Master Plan for the developing 
of the Bile as a whole . 


the lakes as Storage Re serv o ir 

3. In the Great Lakes of Uganda evaporation is almost balanced 

by rainfall when the year is taken as a whole, and net losses are 
therefore negligible. This is in great contrast to Aswan where 
the annual evaporation loss is one of the highest in the world am 
rainfall is negligible. Indeed, the Main Rile as a whole is a bad 
place for Overye&r Storage, although conditions improve slightly 
towards Khartoum where the rainfall becomes appreciable. 

The conclusion to be drawn from the contrast in not evaporation 
losses between the Great Lakes and the Main Kile is that the latter 
should be used for Overyear Storage only after the former have been 
developed to the fullest possible extent. Transmission losses do 
sot effect the problem, for they will usually be approximately 
proportional to the discharge. This means that they oust be in- 
curred sooner or later, but at the time when the water actually 
passes down the river will make little difference. 
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5- To start by building an lasaense da® on the Main Kile is hydro- 

logically unwise. The Equatorial Kile Project for Overyear Storage 
is the Great Lakes has bees worked out in considerable detail, and 
is technically sound. Its mala features are dams to store water 
in Lakes Victoria and Albert, and © bypass canal to avoid losses in 
the extensive swsmpa of the South. There is no point in impounding 
oa the Main Nile water which could be more effectively stored in 
the Great lakes. 

6 . Although excellent overyear- storage sites for Egypt, the Great 

lakes ©re somewhat less suitable for the Sudan because they cannot 
supply water directly to the Blue Nile, upon which river the Gexira 
Scheme depends. For this reason Lake Tana is a better place at 
which to provide Overyear Storage for the Sudan. The net evaporation 
loss would tee somewhat greater than in Uganda, but very much less 
than on the Main Kile. Other sites for overyear-storage dams could 
probably be found on the upper reaches of the Blue Mile, and, 
provided the silt problem could be dealt with, they aught to be 
batter then sites on the Main Kile. For the Sudan they would have 
the Important additional advantage of lying upstrem from the main 
irrigation offtake. 

Multi -Purpose Development 

7« The main purposes for which the Main Bile can usefully be 

developed are as follows in order of their importance: 

(a) Irrigation 

(to) Hydro-Electric Power 

(c) Flood Protection 

(d) navigation 

Irrigation must unquestionably take pride of place, but in the 
past there has been a tendency to concentrate upon it almost 
exclusively. At the other end of the scale navigation is undoubt- 
edly the least important purpose, but it is not for that reason 
to be entirely neglected. Hitherto the great possibilities of 
power development on the Main Bile have not been fully appreciated, 
but the time has now ccaae to take them into account. The importance 
of Flood Protection is obvious, but it should not be allowed to 
interfere seriously with plans for generating hydroelectric power. 

6. In order to develop the Main Bile for any of these purposes 

it will be necessary to build dams, the else and position of which 
will depend upon the purposes in view. The sections immediately 
following will be devoted to considering how the dams should be 
plsuiaed for each separate purpose in turn. An attempt will then be 
mile to suggest in broad outline a Master Flan for developing the 
StoAn Bile between Khartoum and Wadi Haifa- la conclusion proposals 
will be put forward for working out detailed plans to develop each 
of the dam sites suggested. 
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B . Irrigation 

General Frlaefples 


r f * Btoraso dan ie bniit solely for Irrigation jursmw its 

' «iu to to iccraw* tue aatural (loo of the fiver aortas 

1« aeaeoa by fecoutatas ~tar «orta« «• «**• » ? £ 

Zmm* «ery year, the process is described as tourt Storage. I. 
is a carry-over from one year to another with the object ox 
Snoods against good ones,, the process is diearleeA . 

as Overyear Storages 

~n Overvear Storage to be effective the capacity of the 

reaer^S " ler^ but quite apart fro, this the requireucuts 
of the two systems are different. For Annual Storage the a„o-wanc 
fro® the dams to the offtakes of the trrifiatioa cw»Ie be^es 

wall as possible in order to maintain flexibility, r or Ov et/ear 
storage, on the other hand, this distance is of relatively ®all 
IjqmrtMKe, provided that always there is a balancing reservoir 
(which can be quite s.*ll) not far above tie offtakes. 

11 . Other things being equal, it Is desirable that 

losses should bo as low as possible pex eao c ©tcir® the 

<£he ideal site Is therefore one where a deep 

recmired volume of water in & moist climate. Mth 0v ^r^ r ®^ r d 
•5 Vis particularly important to reduce the nef. evaporation rose, 
teewra ouch a reservoir will hardly ever be empty. 

lTO»i_8 tot8e 

•)© Cm these principles Aswan is the beet place on the Main Bile 

at which to provide annual storage for the use of ®* 8 

heewiee the irri®ated area of Egypt can oe said ^r pr^tical 
purposes to begin here, and there is no good dam sita ftr char Hbr.du 
is. ho ww, a limit to the volume ol i»«jr that can JJ* 
imeousded at Aswan without flooding the town end district of Uadi 

laifa. 

1H© present position is that the full- supply level of the 

■‘ 4 * Aswan reservoir cannot be raised appreciably without wdan^ring 
the Haifa region. Kinder those circumstances the bes* place at 
Tjhich to provide more Annual Storage for Egypt is the SecoM 
tiatsawwt, 'which is a few kilometers above the town of Wadi Haifa. 

,fc. In the Sudan some reaches of the Main Bile are vary 

inhabited, but others support a dense riverain popOmt^w 
r^aw^ip. for it a livelihood on irrigation voter drawn from tne SUfc- 
former the banks are- usually rocky and cataracts are commons 
-•m the letter the plains come down to the river, and irrigation can 
he practiced where the soil is not too sandy. The most important 
5rrig»ble reaches are as follows: - 

(a) For about 60 tilcmstros aorthwardo fresa Khartoum. 
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(fe) tvm El Hugns-j at the tall o:f the Safealoka Gorge, 
to Abidiya, at the head of the Fifth Cataract. 

(c) From Shereik, at the tail of the Fifth. Cataract., 
to A bis Earned. 

(d) Fro® Euri, at the tail of the Fourth Cataract, to 
ICexm, at the head of the Third cataract. 

(e) From Wadi Haifa, at the tail of the Second Cataract 
to Egyptian Frontier. 

between Ken sai Kbsha (which ie near the head of the Dal Cataract) 
there is a certain amount of irrigation, particularly In the neigh- 
bourhood of Delgo and Atari. 

15* It follows froa* this description of the main irrigable reach*?® 

that the test places to proride Annual Storage for the use of the 

Sudan ares- 

(a) The Ssbaloka Gorge, which is as near* to Khartoum as 
local ’topography will allow. 

l» The Fifth Cataract. 

(c) fhe tail of the Fourth Cataract, where a site at 

ffesdab Island has been ehoses.:; red investigated fey the 
;2.fgrpti^n Irrigation Department. 

Cd) The Second Cataract, where as-, upstreaa site neat' (keai 
has also been investigated by tfee Egyptian Department. 


Jiffs 


ryear Stor age oa the Main Wile 


}£* If, as a last resort. Overyear Storage is to be provided on 

•"due Main Nile, there are two main principles to be followed in 
choosing sites. In the first place they should fee such that cone 
of the mein Irrigable reaches listed in paragraph 14 is flooded. 
Secondly it is desirable that the vol vsae of water should fee as 
large os possible for a given height of das... The first of these 
principles points to Baa&ab Island and the Second Cataract as suit- 
«Me sitc-s, for they both lie at the tail of a barren reach and 
immediately above an irrigable reach. 


17. The second of the main principles for locating an overyeer- 

siter&ge dm calls for a site at the downstrees end of s reach where 
the slope is relatively fiat. A site of this type has been chosen 
by ilgypfc for the proposed Higher Aswan Seat, which is in this respect 
j.'ourdly planned. There are several such sites in the Sudan but there 
a$$warw to be only o;«e shove which it is possible to inpound a large 
voiTsae of water without flooding a large area of irrigable land* 
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‘Lais promising site Is to© head of to© Dal Cataract, 6 
acilf® north of Koefcsu Frost here to the toil of the Third Cataract 
the alone of the river appears to be relatively flat. Between 
to.® Bal Cataract and Wadi Haifa there are a nusaber of places to&t. 
aopear to favour the construction of a daa, notably toe Seam 
<Sk»rga. It might wall be found convenient to supplement toe dm at 
the Wl Cataract with another at the S man Gorge. 


Conclusion 

•?o> . Bvttsaarising the above discussion, we can say that dasss inceno.-’ 

to store irrigation water on the Kain Hile should be sited as 

follows : - 


(a) Additional Annual Storage for Egypt should be at the 
Second Cataract. 

(b) The best sites for Annual Storage for the Sudan are 
the Sabloka Gorge, the Fifth Cataract, Hamdab Island, 
md. the Second Cataract. 

(g) Ovary ear Storage should be provided on the Main Mile 
only after toe potentialities of the Great Lakes ©nc. 
of th® Upper Blue Bile have been develop®!. 

(d) If Overyear Storage on toe Main Rile is eventually 
fo und to be necessary, the oesi- sites are Htesds'-fe 
Inland, the Dal Cataract, the Seans. Gorge, and toe 
Second Cataract. 


G. S ummary of Proposal s 


iTim’Uge and Fo w 

m The proposals for building a series of dans on the Main Bile 

can be euraasried as follows i- 
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FrolNS ibly Storage 

Probable Power 


Oapacit^jLn 
Milliard Kf 

Available ia 

HP 

Ssbaloka Gorge 

- 

50,000 

fifth Cataract 

2 

100,000 

Hfesdsb Island 

10 

200,000 

Bnl Cataract 

25 


Seman Gorge 

5 

250,000 

Second Cataract 

3 

150,000 


45 

750,000 


All these figures are approximate, particularly those for storage 
capacity (except that for Hanftab Island, which alone has been 
accurately computed ) • The estimates for poser available are based 
on 10,000 firm HP per metre drop at low water as explained la 

petrasrsph 26 above* 

73. 'Mae total volume of storage opacity proposed is very much 

loss the 5 ! the suggested capacity of the reservoir behind the 
Hisher Asuan Baa*. Nevertheless , it is believed that a total 
storage of 45 milliards on the Main Nile would make it possible 
to establish an almost complete control of the river, provided 
that the Great Lakes were used effectively as overyear -storage 
reservoirs. She importance of so using than is explained in 
Section A £bove. 
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